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Translation from: Referativnyy zhurnal, Geologiya, 1957, Nr 3, 
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TITLE: Traces of Fossil "Permafrost" in the Environs of the 
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merzloty v okrestnostyakh gor. L'vova) 


PERIODICAL: Nauk, zap. L'viva'k. un-ta, 1956, Nr 59, pp 141-145 


ABSTRACT: The author considers the much-discussed question of 
whether the continental Glacier, during the maximum 
advance of glactation (Dnepr-Don), reached the region 
of L'vov, ‘The author confirms the first observations 
of traces of fossil permafrost in the environs of 
L'vov and thus mukes it possible to outline a belt 
of frozen tundra, bordering the Russian glaciation 
and occurring along the southwestern edge of the Rus- 
Sian Platform in the vicinity of L'vov, 
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Geology of the Rozdol sulfur deposit (western provinces of the 
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Kudrin, L. N. S0V/20-126-2-36/64 


On the Tectonic Features of the North-eastern Part of the 
Upper Tieza Deproseion (Transcarpathia) (0 tektonicheskikh 
osobennostyakh severo-vostochnoy chasti Verkhnetissenskoy 
vpadiny (Zakarpat'ye)) 


Doklady Akademii nauk SSSR, 1959, Vol 126, Nr 2, 
PP 355-358 (USSR) 


The depression named in the title lies on the upper course 
of the said river, between Presov pyrene, {Ces chosloraida) 
and the Rumanian village of Borsa ey. It has a length 
of 300 km and a width of 50 km (Refs 2, 5). The author gives 
an exhaustive geological and tectonical description of the 
area based upon his own investigations (map 1250000) he carried 
out together with G. P. Alfer'yev. Thereby a clear picture 
of a synclinal fold was drawn extending along the north and 
north-east edge of the depression named in the title. West 
and south-west of this synclinal fold there lie like a 
side-scene 2 larg synclines a. Ternovskaya 

and b. Ganichskaya. Between them lies a small 
Stremenussakaya anticline (dip). 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000827120016-4" 


51 


Wark URES 


3R000827120016-4 


iar a Bea As Jove ia 


"APPROVED FOR RELEASE: 06/ 


Shes JReESE 


19/2000 CIA-RDP86-00 


SATS Ls 


CaS ecw arst 


BRA CS BE EPR EE 


On the Tectonic Features of the North-eastern Part SOV/20-126-2-36 /64 
of the Upper Tisza Depression (Transcarpathta) 


The author describes the profile of the River Teresva and the 
fractures occurring in the said syn- and anticlines., Ali the 
described fractures date from the end of the Pliocene period. 
On the authority of Vv. B. Porfir'yev, the brittle coal-veing 
found in the fractures developed through the melting of the 
organic mass with the resulting further impregnation of these 
fractures. At the end of the Pliocene and in the Pleistocene, 
the northern, north-eastern, and north-western parts of the 
Verkhne-Tissenskaya (Upper Mara ) depression raised. In the 
south-west and western slope of the Vygorlat-Gutinskiy 
volcanic range, however, depressions occurred. Hore was a 
quaternary sea-wator (Ref 4). There are 9 references, 5 of 
which are Soviet, 
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1, L'vovskiy gosidarstvennyy universitet imeni I,Franko, L'vov. 
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UDR aN, ts ae MPINOV, Rea, 
Miocene dolphins of the Waatern Ukraine, Paleont. bau. no.d: 
68-74: 165. (MIRA 19:1) 


1. L'vovakty universitet iment Ivana Franko i L'vovskoye otde- 
leniye Vsesoyuznogo paleontologicheskoro obshchestva, Submitted 
March 10, 1964. 
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SUBJECT ussR / PHYSICS caRD 1/2 PA - 1935 
AUTHOR KUDRIN,L.P., NIKOLSKIJ,B.A. 
TITLE me Interaction between Past Pions and Nuclei. 
PERIODICAL Dokl.Akad.Nauk 4114, faso.4,795-798 (1956) 
Issued: 1 / 1957 


In the course of this work the results obtained by computing the nonelastic 
gcattoring of negative 160 MeV-pions by the nuclei of the photoemulsion are 
compared with the experiment. On this occasion the assumption concerning in- 
dividual meson-nucleon collisions within the nucleus is accepted as being 
correct, which is also indicated by the experimental dqta available concerning 
the nonelastic scattering of pions by nuclei. 

Experimental data: The authors used the bundle of negative pions with the 
energy E_ = 188 + 6 MeV emerging from the chamber of the synchrocyclotron of 
the Institute for Nuclear Problema of the Academy of Science in the USSR. This 
bundI¢é, after passing through 4 Jaflecting magnot afid a collimator incided 
upon an emulsion chamber consisting of layers of 395 te thickness. There are 
30 of these layers. The stars found in the emulsion chamber were selected 50 
that the experimental results obtained relate to E, = 160 MeV. Together, a to- 
tal of 1185 acts of interaction between such negative pions and the nuclei of 
the photoemulsion, among them 323 nonelastic acts of scattering of a charged 
pion, were found. The acts of soattering of pions were jdentified by the de- 
termination of grain density along the trace. For the 323 nonelastic acts of 
scattering the energy- and angular distribution of the acattered negative pions 
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were determined. For the further interpretation of the experimental material 
obtained a graph shows the energy spectrum of the pions scattered in the angu- 
lar range from 9 = 90 to 180° this spectrum has the average energy of 

64 + 3 MeV and the half width (30,9 + 3) Mev. 

Computation of the interaction between negutive 160 MeV pions and the nuclei 

of the photoemulsion was carried out on the assumption that meson-nucleon 
collisions in the nucleus develop in a way similar to that of the free nucleons. 
The results obtained on the basis of the scattering of pions by the nucleons 

of the nucleus by the computation of the energy- and angular distributions of 
meson-nucleon collisions within the nucleus do not depend on the particular 
features of the cross section of the interaction between a pion and the nucleons 
of the nucleus. Therefore the potential of interaction between the pion and the 
nucleus can be evaluated with sufficient accuracy on the basis of the results 
obtained by the aforementioned nonelastic scattering tests. The conditions 

upon which such an evaluation is based are enumerated. For the average inter- 


action potential of negative 160 MeV-pions the value V = Biep * By cor 


a - (24 + 6) Me¥Y was found. This value agrees with the average potentials of 
the interaction between pions and nuclei which were obtained by experiments 
concerning the elastic scattering of pions by nuclei. 
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TITLE: On the ‘ngular Pistributions nnd the nergy ‘istributicns of 
Fission Teutrons (Uglovyyc i encrgetichcaxiye raspredeleniya 
neytronov deleniya) 


FEXIODICAL: Atommaya “nergiya, 1957) Vol. 3. Ne 7s po. 15-22 (+) 


ABSTRACT: The present paper solves the preblim of the angular distribu- 
tions of the fingion neutzons on the basis of the statistical 
nuclear model by taking account of the anisotrpy of the angu- 
lar distribution of the fis-ion Prmgnents. The rules governing 
the neutron emission trom the fragments can be deszcibed by 
means of the themodynamic /statistic:1) nuclear model, Here 
the following is answwd: “he kine*ic energy &, of the inciding 
neutrons is wholly absorbed in the additional excitation of the 
frngnenta and not in the increase of kinetic cnergies. The 
energy of the excitation is distributed <venly over the frag- 
ments, independent of the mtio of their masses. or the temper 
ature of the fragment corresponding to these conditions a forma 

ig given. The angular dirtributicn of the fragments is not iso- 

tropic and can be approximted by means of the expression 

“(a5 = 14k cos”, k = We). Here e3 denctes the cnergy of the 
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On the Angular Distributions and the :nergy > istributions §9-7-3,'32 
f “ission Neutrons 


inciding neutron and “ the angle betwcen the direction of motion 
of the fragment. The coefficient k can be determined from a pre- 
viously found experimental curve. “or the cnergy spectrum of the 
fission neutrons (for the remaining energies of the neutrons 
causing the fission) a fonmla is derived, The enemy srcctra of 
the fission neutrons are sensitive with respect to the inciding 
neutrons but the difference from varicus 4, is slight. /+ low 
excitations of the fragnent the ioeteeae tte ef the statistical 
model is doubtful. In conclusion a mathcnatical appendic is 
given. There are 3 figures, 4 tables, and 1¢ refercnces, 1 of 
which is Slavic. 


SUBMITTED: Lecember 8, 1956 
AVAILABLE: Library of Congreas ad 
1. Fissicn neutrons - vistributicn - Mathematical analysis 


2. Fission neutrcns - Energy - i.atnanstical analysis 
3. FPissicn neutrons ~- Scattering - Muthemstical analysis 
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NIKOL'SKIJ,B.A., KUDRIN,L.P., ALI-ZADE,S.A. Pa - 2058 
Inelastic Scattering of 160 MeV x -Mesons on Photographic 
Emulsion Nuclei. (Neuprugoe rassejanie 160 MeV x -mezonov na 
jadrach fotoemulsii, Russian). 

Zhurnal Eksperimental'’noi 1 Teoret.Fisiki, 1957, Vol 32, 

Nr, pp 48-58 (U.S.S8.R.) 

Received: 3 / 1957 Reviewed: 4 / 1957 


This work compares the computation of the inelastic scattering 
of negative pions of 160 MeV by the nuclei of photographic 
emulsion with the experiment. Computation of the interaction 
between fast pions and the nucleus, contrary to analogous con- 
putations of the interaction of fast nucleons, offers the ad- 
vantage that in this case the nucleon part of the inner 
nuclear cascade has not to be taken into account. 


Experimental results; The authors used a bundle of negative 
(186 + 5 MeV)-pions emitted by ath mera of the Bo lata 


emulsions of the type P. The experimental results obtained 
refer to a proton energy of EY = 162 MeV of the pions. A total 


of 1185 oases of interaction retwaek pions of this energy and 
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Inelastic Scattering of 160 MeV x -Mesons on Photographic 
Emulsion Nuclei. 


the nuclei of the photographic emulsion were obtained. Ia 323 
cases one inelastically scattered pion was observed in this 
connection. Furthermore, the inelastically scattered pions which 
were emitted from the traceless stars and were found on the 
occasion of the bundle-like, 60 ~% long pion traces, were in- 
vestigated here. The ourve obtained of the energy dependence 

/ of grain density received here is demonstrated in a diagran. 
A further diagram demonstrates the energy spectra of the pions 
scattered within the angular range * = 90 - 180°. These 
speotra have the average energy Boxy = 64 + 3 MeV and the half 


width A Eaxp 7 3019 + 3 Mev. 


The computation of the inelastic soattering of negative pions 
of 60 MeV by the nuolei of the photographio emulsion is pos- 
sible only under certain assumptions concerning some not exact- 
ly known properties of the interaction between pions and 


nucleons of the nucleus. The calculated energy- and angular 
spectra are demonstrated in diagrams and in a table. The sensi- 
tivity of the results found here to the above-mentioned 
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assumptions are discussed in detail. Furthermore, the follow- 
ing facts are investigated more acourately: Tye range of a 
pion in the nucleus, the calculation of the scattering of 
pions by the nucleons of a nucleus, the effects connected with 
the modification of the potential on the occasion of the 
passage of a pion through the boundary of a nucleus, the ab- 
sorption of the pions in the nuoleus. 

The good agreement of the theoretical with the experimental 
energy spectrum of the pions scattered by the nuclei of the 
photographic emulsion proves that the here assumed model 


describes the interaction between the pions and the nucleus 
satisfactorily. 
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DROZDOV, 3. I., ZARETSKIY, D. F., KUDRIN, L. P. and SEDELNIKOV, T. kh. 


"On the Formation of a Thermal Neutron Spectrun." 


paper to be presented at 2nd UN Intl. Conf. on the praceful uses of Atomic 
Energy, Geneva, 1 - 13 Sep 58. 
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KUDRIN, L.P. 


—— 


4 
Equation of state for partially ionized hydrogen. Zhur. eksp. 
teor. fiz. 40 no4s1134-1139 Ap ‘61. (MERA 14:7) 
(Equation of state) (Thermodynamics) (Plasma (Ionized gases)) 
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AUTHORS + Kudrin, L. P., Tarasov, Yu. aA. 
TITL=A: The energy level shifts and the equation of state of a 


plasma 


PERICDICAL: Zhurnal eksperinental'noy i teoreticheskoy fizixi, v. 43, / 
no. 4(10), 1962, 1504-1516 fe 


acy, he first part deals with studies on the level shifts of bound 
states of one-clectron atoms in a plasaa, using the four-dimensional 
perturbation theory based on the equations derived by Salpeter-Bethe. 

A system of Coulomb particles is investigated in the volune V under 
thermodynanic equilibrium conditions at 7 -« 1/B. She interaction energy 
of a system comprising: one fon with the charge z and one electron is’ 
agsumed to be sufficiently small to pernit of using the perturbation 

. theory in order to investigate the Green two-particle function which 
determines the levels of the discrete spectrun. For the level shifts of 
the S-states of single-electron atoms ina plasma one obtains 


card 1/5 


Sapam | 

ce 
Sea 
zt fake 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000827120016-4" 


"APPROVE 
D FOR REL 
- EASE: 0 
Sd emesis chad er RM a re 
ME PEST rah ar -00513RO00 
08271200 
16-4 


SHE BSBA RE i 
nb P2ADRTRANRE Sa eta 
TRI ati ac Tale ea Tee Bed 
AERIS PS et 


fit 


3/056 gx /o43/oca/o4e/e° 
evws anifs3 and set 3164 3166 
eae ova axl 
he, & io- reg? 
AEno =} 3 * ae » 
ieee aes gga net34 
a\2 }> ? ‘ 
Fi 
2a SV ax 4 Poon as 
AE; ice - 75 AEn = 73 - \ = * (25') 
nolds for" * 2, } 0. conciusicas: st ¥t/e,, is sratt» ane Level snifts 
are proportional to the gquer root of the aenssti» snoreasiné sith’: 
he Level shift also 4ncereas with gnoereas=6 principet quantle namoers 
The second F rt is & gtudy oF th quation of state of = Deoye plasaa- 
the gtarioticet gum of & systes consis ttAg of worticses which exhibit 
gnore-Tan.e forces + given bY 5? expicase 7 wi) exe (-202) » anere 
ai.gmicol P tentia 2 48 the enerncdy Boat? porentish and 3 43 
25 gnvolved in the syste St can_be expresse® 
n in the fora >> * ate e hate 


» 

she total number 
tn berks of green's tuo@ part! 
In the cas 
card 2/9 

! 


AP ee 
PROVED FOR RELEASE: ¢ 


"APPROVED FOR RELEASE: 06/19/2000 


CIA-RDP86-00513R000827120016-4 


The enercy leve) shifts and 


This equatio 
Uhlenbecl ¢ 


: . 
See 5 : nta are concerned, T 
eC) VEY Aarthy Gesunde | 
ae e 6 (41) 
; [— ee (e~Au __y 4 
i zi ) 4rtdr, A = ebp (mYfi2n3)"%, 
holds for the | 
Wasiclassica} limi 
i ting Case, whe 
reas 
e 
AQ oe £0 7 m yeh aes 
(208 \nt dp dp'U (p — p’) S16~ 
ie (3) 13] Pdp'U (p PB Yer y(p), (42) 


Card 3/5 


APPROVED FOR RELEASE: 06/19/2000 


p 


=) ve (e)ytip). (40). 


5/056/62/043/00n In 
Shan a6 #3/004/o48/o61 


CIA-RDP86-00513R000827120016-4" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000827120016-4 


SiG UE SRET PETS ee eee Tee Ser ae e 


27h PAL ee Te ie aa Eee 


pEéeeteeo CX 


$/056/'62,/043/c04/049/C61 
The’ener,y level shifts and ..- 3104/3166 


is obtaincd for a syatem involving particles with Coulomb interaction and 


1 @ (43) 
BAD = Qnnt (eB) \ an\ tdt {exp (t-¥e-*") —1), 
? 
fer the quasiclassical liniting case, where 4y6F) are wave functions for 
a Debye potential possessing the charces ela, O<AS1, and 
Qo = den un? 264, In the case of ee, ii, ie, ua and ia interactions, thease 
results are modified for a plasma which is characteristic fcr the 
exigtenca of free electrons, ions possessing the charge z(i) and atons 
fonized by a factor of (2-1). Starting fron 
e 
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AUTHORS! « Kudring be Pe,Sholin, G.V. 
TITLE: The asymmetry of the hydrogen spectral lines in plasma 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 147, no. 2, 1962, 342=345 |. 
TEXT: The asymmetries of the contours of the H, and Hy lines observed / 


in hydrogen plasma when the density of the charged particles is 


N 2 108 om7? are a function of density. They manifest themselves in the 
intensity being shifted toward the short-wave region, in a shift of the 
intensity maximum relatively to the line center, and in a variation of 

the interval between the maxima. Hence the density of the charged 
particles can be determined by comparing the contours tound experimentally 
with the values calculated from a theory which explains these asymmetries. 
The author makes detailed calculations for the hydrogen atom allowing for 
‘the electrostatic field of the neighboring ion. Besides the dipole term 
which is obtained from the symmetric splitting of the lines by the linear 
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Stark effect, the quadrupolo contribution to the interaction energy between 
the atom and the ion is duly considered. The wave functions of the 
Schroedinger equation in parabolic coordin 

first approximation. They lead to general 

splitting, intensity and probability for th 

ponents. The numerical values for some tra 

For the H line, the theoretical and experi 

intensity variation in the maximum and 


values could be obtained 


that have to be made for 
and since the line broadening due to 
In order to improve the theory here 
atement on the line center, the influence 
idered. There are 2 tables. 


PRESENTED: June 14, 1962, by M. A. Leontovich 
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"Spectral Line Width of Atoms in Plasma,” 


report presented at the 6th Intl. Conf. on Ionization Phenomena in Gases, 
Paris, France, 8-13 Jul 63 
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AUTHOR: 


Kudrin, Ll, P.; Sholin, G. V, 7 


Se inte 


TITLE: Shift of He II spectrum lines in dense plasza \ 


SGIRCE: Optika 1 spektroskoplya, v. 14, no. 5, 1963, 607-611 
TOPIC TAGS: plasma, plasma densities, spectral lines, He Il, H 


ASSTRACT: Usually Plasma densities are determined from the width of selected 
spectral lines, A new mathod for measuring plasma densities was proposed by the 
authors (Doklady AN SSSR, 147, 352, 1962). This method is based on the noticeable 
asyometry of some hydrogen lines in dense plasma, connected with inhomogeneity of 
the electric field acting on the atoms. The asymmetry is due to quadrupole 
interaction of the plasma electrons with the emitting atoms. The same thing is 
srue of He II and other one-electron bound states in plaoma, Another possible 
way of determining plasmu density is provided by the shift of spectrum lines, 
Blue shift cf the 46866 Angstrom line of He II was discovered by Berg, Ali, Linke, 
and Greim (Phys. Reve, 125, 199, 1962). ‘his shift can be explained with the ald 
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of the electron impact theory proposed by Baranger (Ph 8s. Rev. 1, 

wne authors! calculations, based on the Sasipt on Ban the ace Barty 

mg peak {a determined mainly by the central Stark component and employing some of : 
= Baranger’s equations, lead to line shift values as a function of the plasza ; 

- ; density in good agreement with the experimental results of Berg et al, thereby 
substantiating Baranger's impact theory. Nevertheless, the aythors feni that. 
determination of plasma densities from the asymmetry of hydrogen Zines should be 
more reliable, Orig. art, has: & equations and 2 tables, at ; 
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-Temperature Plasm 


TITLE: International Symposium on the Properties and Application of Low 


SOURCE: Atomnaya enorglya, v, 19, no. 6, 1965, 553-559 


TOPIC TAGS: plasma physics, plasma source, plasma temperature, low temperature plasma, 
scientific conference, international conference, applied chemistry 


ABSTRACT: The International Sym 


ture Plasma was held in Mog 2 AA International Congress 

on Theoretical and Applied Chemistry. The symposium was attended by scientists from 
| 
| 


Belgium, Bulgaria, Great Britain, German Democratic Republic, India, Poland, Soviet Union, 
USA, France, Federal German Republic, Japan, and some other countries, More than 70 
papers were read at two plenary sessions and sessions of four speclalized sections: 

1) elementary processes in low-temperature plasma; 2) plasina properties; 3) methods for the 
generation of plasmas and methods for the study of low-temperature plasma; and 4) low- 
{temperature plasma in chemistry and chemical technology. The article presents briof 


‘summaries of 48 of tho most interesting papers, The proceedings of the symposium will be 
lames as a separate book. 
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TITLE: Second All-Union Conference on Low-Temperature Plasma Generators 


SOURCE: Atomnaya energiya, v. 19, no. 6, 1965, 559-561 


TOPIC TAGS: low temperature plasma, plasma source, plasma physica, plasmadiagnostica, 


scientific conference 

2 t, uy, - s 
ABSTRACT: A conference devoted to physical and technological aspects of low-tem crature 

lasma was held in Novosibirsk in June, 1965. It was attended by representatives [rom 

Moscow, Leningrad, Minsk, Novosibirsk, Alma-ata, Kiev, and other cities of the Soviet 
hee Union, A total of 115 papers was presented at three sections dealing with 1) electrical arc 
i generators of low-temperature plasma and their characteristics; 2) the production and the 
cee properties of plasma and methods of investigation; and 3) the applicationa of low-temp?ratur 
plasma generators. The conference surveyed the accomplishments of the relatively 
"clagsical" and modern achievements in the field, snd noted the successes of the engineering 
calculations based on the similarity theory. Participants stressed the need for further 
studies of the thermodynamic and kinetic properties of low-temperature plasma, for the 
development of standard methoda for plasma diagnostics, for studies of the chemical 
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plasma diagnostics, and for the establishment of methods for the diagnostics of non- 

; equilibrated plasmas. Particular attention waa given to the development of heavy duty paw 

eae sources for large plasmatrons, interactions and stability of arcs, use of UHF discharge 
plasmas in chemical processes, and heat exchanges between low-temperature plasma and 
materials. The article presenta short summaries of 23 papers. The proceedings of the i 
conference will be published in the journal "Teplofizika vysokikh temperatur’' of AN SSSR, 
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SUBJECT: USSR/Reclamation 


AUTHOR: ‘Kudriny N.1., Engineer 


TITLE: "About Utilization of Shoal Water Zones of Reservoirs for 
Agricultural purposes", (0 sel'skokhozyastvennon ispol*.. 
zovanil melkovodnykh son vodokhranilishoh) 


PERIODICAL: "Gidrotekhnika 1 Melioratsiya", 1957, # 7, pp 37-38, (USSR) 


ABSTRACT; Construction of water reservoirs result in flooding of large 
‘ areas of valuable land, Along the shores of these reser- 
voirs are zones of shallow water (less than 2 m), which have 
little water storing capacities. S.Y. Zhuk eatimated that 
50,000 hectares of arable land could be reclaimed by diking 
the shoal water zones at the Kuybyshev and Stalingrad water 
reservoirs (Pravda, Jan 27, 1956). 


Besides the use of the reclaimed acreage, the following ad- 
vantages would result: reduced loss from evaporation, improved 
health conditions for the populations living nearby (elimina- 
tion of breeding grounds for mosquitoes). The required capi- 
tal investment will be sane as for melioration measures, In 
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TITLE: "About Utilization of Shoal Water Zones of Heservoira for 
Agricultural purposea", (0 8el'skokhozyastvennon ispol't 
zovanit melkovodnykh zon vodokhranilishoh) 


instances where the building of dams is not feasible, the 
shoals ought to be used for Browing of wild rice or grase for 
fodder, In the interest of national economy, reclamation of 
shoal water zones should be tncluded in the economic planning 
of the country. 


The article contains 2 Photographs, and 1 reference (Slavic) 
ASSOCIATION; 
PRESENTED BY: 
SUBMITTED: 
AVAILABLE: At the Library of Congress. 
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Moskva, Mashgiz, 1950. €9, 3 p. 
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SO: Manufacturing and Mechanical Engineering in the Soviet Union, Library of 
Congress, 1953. 
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~ SOV/3848 
p qr 4 s-unas 1 bUUK EXPLOITATION SOV/11-M-97 


Moscow. Aviatsionnyy institut imeni Sergo Ordzhonikidze 


Prisoyedineniye dopolnitel'noy massy v struynykh apparatakh; 
Sbornik statey (Mass-Flow Augmentation in Jet-Engii es: 
Collection of Articles) Moscow, Oborongiz, 1958. 234 Pp. 
(Series: Its: Trudy, vyp. 97) Erratr siip inserted. 
2,210 copies printed. 


Ed. (Title page): A.V. Kvasnikov, Professor; Ed. (Inside 
bool): 3.@, Boshenyatov (Deceased) ; Managing Ed.: 
eS. Zaymovskaya, Engineer; Ed. of Prbdlishing House: 
T.A. Valedinskaya; Tech, Ed.: L.A. L2bedeva. 


PURPOSE: This collection of articles ig intended for scientific 
workers at engineering schocls and research institutes and also 
for engineers working in experimental design offices, 


CCVERAGE: This collection contains abridged dissertations from 
the Department of Aviation Engine Theory, Faculty No. 2, of 
the Moskovskiy aviatsionnyy institut (Moscow Aviation Institute) 
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4 during the period from 1946 to 1953. ‘The articles consider 


Foreword 
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Bogolyubov, I.3., Candidate or Technical Sciences, Initial 
Phase of Flow Mixing in an Ejector 
1. Introduction 
2. Theory of the mixing of flows 
3. &.Derimental investigation of the mixing process of 
flows in an ejector 
4. Conclusions 
This paper is a theoretical Study of the mixing process 
in an ejector used for mass-floyw augmentation in a Jet 
engine. The theory considers the initial phase of the 
mixing process for the case where the basic flow is 
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Kudrin, 0.1., Candidate of Technical Sciences. Pulsating Jet 
Nozzle with Mass-Flow Augmentation 98 
I. Theoretical Investigation 99 
1. Calculation of the thrust of a Sliple pulsating 
jet nozzle 3 
2. Energy losses associated with the process of 
exhaust reaction 104 
3. General estimate of the efficiency of a pulsating 
Jet nozzle with addition of atmospheric air 107 
4, Possible processes in a compound jet nozzle 121 
5 Calculation of the process with gradual inflow 
of supplementary mass 125 
6. Calculation of the process with expulsion of supple- 
mentary mass 13 
II. Experimental Investigation 14 
1. Test setup with pulsating combustion chamber 144 
2. Test setup with a Single-cycle combustion chamber 170 
fi test setup with a one-cylinder piston engine 178 
+ Conclusions from the experimental investigation 178 
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Mass-Flow Augmentation in Jet Engines (Cont. ) SOV,/3848 


This paper presents a theoretical and experimental study 
of the effects of adding atrossicrtc cin ic pulsating jets. 
It $f shou vuce the addition of atmcspheric air to a 
pulsating gas jet may lead to a considerable increase 

in its impulse. The addition of supplementary air mass 

1s not only due to ejection, that is, the parallel addi- 
tion of air into the driving jet which is associated with 
mixing, but also to the interaction of Separate masses 

of air added gradually. Two forms of this gradual addi- 
tion are possible, namely gradual expulsion of additional 
mass and gradual inflow of air behind the driving jet. 

The largest increment in thrust (up to 120 percent of the 
thrust of a single nozzle) was obtained in a compound jet 
nozzle with an open shroud which includes the three: basic 
forms of the process of mass addition {ejection, expulsion, 
and gradual inflow cf uir behind the driving jet). The 
gradual inflow is the basic process which produces a large 
increment in thrust and determines the character of its 
variation as a function of the basic parameters of the 
pulsating flow. The thrust increases obtained in the pro- 
cess with gradual inflow were found to be close to the 
corresponding calculated values based on the assumption 

of no losses due to friction or vortex formation. This 
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result confirms that the process of gradual inflow involves 
small energy losses and has efficiencies of 75 percent and 
more. The tests also showed that the thrust increases are 
reduced as the cyclic frequency and the initial rate of pres~ 
sure drop are increased. For a given frequency the thrust 
4nerement increases as the outflow from the central nozzle 
becomes more unsteady. ‘The experiments also showed that 

the addition of atmospheric air to the exhaust of a piston 
engine may increase the exhaust thrust up to 70 percent. 


Ovsyannikov, B.V., Candidate of Technical Sciences, and 0,1. Kudri — 
Candidate of Technical Sciences. Exhaust Jet Nozzle of a Piston 


Engine with Addition of Atmospheric Air 181 
1. Test setup 182 
2. Test results 183 -§ 
3. Fields of application 188 
4, Conclusions . 189 


This brief paper reports the results of tests to determine 
the thrust increase of the exhaust of a piston engine 

due to the addition of atmospheric air. It was found 

that an open ejector shroud at the exhaust exit increased 
thrust between 50 and 70 percent. The authors consider that 
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the use of ejectors on piston engines exhaust pipes is 
very practical where use can be made of secondary masses 
of air already entrained by the airplane (such as cooling 
air for the engine or radiation, etc.) or having small 
velocity with respect to the mixing chamber. 


Shapiro, Ya.0., Candidate of Technical Sciences, Experimental 


Investigation of a Liquid Ejector 191 
1. Test setup 191 
2. Measurements of velocity fields and pressures in the 

mixing chamber 197 

3. Pulsation of velocities in the mixing chamber 200 

4, Energy iosses in the mixing chamber 210 

5- Recording the operating characteristics of an ejector 219 

6. Efficiency of the mixing chamber 224 

7. Efficiency. of the ejector 225 

8, Determination of the optimum ejector parameters 227 

9. On the length of the mixing chamber 230 

10. On the calculation of the ejector 232 
11. Conclusions 235 
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SOV/147~328-3-10/18 
AUTHOR: Kudrin, 0.1. 


Combustion Chamber of a Rocket (0 vybore otnosite.'noy 
velichiny kriticheskogo secheniya sopla kamery ZhRD) 


PERIODICAL: Izvestiya Vy8shikh Uchebnykh Zavedeniy, Aviatsionnaya 
Tekhnika, 1958, Nr 3, pp 78-88 (USSR) 


ABSTRACT: A geometrical factor appreciably affecting tne 

characteristics of combustion chambers appears to be 
the relative magnitude of the critical (throat) section 
of the nozzle in relation to the cross section of the 
chamber i.e. FKP/Fy, where Fyp ~ area of the throat of 
the nozzle, Fx - cross section of the combustion chamber. 
4n increase of the ratio above a certain valve leads to 
substantial drop in pressure along the axis of the 
Chamber (Ref.1) and this results in the following: 
1) supply of heat to the 6a8 takes place with decresaing 
thermal efficiency; 2) residence time (the tine interval 
during which the molecules remain in the combustion 
chamber) decreases and in consequence the tine available 

Card 1/8 for the fuel to burn le shorter; 3) the rate of biming 
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On the Selection of the Relative Ma 
gnitude of the Crit Sact! 
of the Nozzle for a Liquid Fuel Combustion Chamber of Ae 


may be changed by the drop in i 
0 pressure and : ae ji 
eae velocity. This paper gives the senules Ge =i 
eoretical investigations of the effect the reletive 
critical section of the nozzle has on the psrformnn:2 co? 


sufficiently small throat section CP Kp/Py < 1/%) CPig.1b) 
Be tee total 
implies 2a oe the corresponding ic it apeai tic 
PyA- 6 now that we wish to ovtain a ai: 
ek ed CL : chamber of a greater relative see 
akboe) / SPuP/PeE 1), Fig.la, i.e. with substantially 
nged pressure in the chamber. These auestions arise: 


necessary to preserve the residence ti 
1 . 
Card 2/8 the heat generation and the specific chek Gets ae 
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volume of the chamber cannot be changed. In the 
Solution of these problems it was assumed that neither 
the time nor the form of the combustion process in the 
chamber depend on the ratio FRP/Fx. Also it was taken 
that the fuel mixture ig an ideal gas of temperature 
TQ) = 300°K when entering the combustion chamber, 
i? the velocity of the burning is w and the cross section 
of the chamber is F then the volume of the Chamber swept 
by the front of the ages during the interval of tine 
dt is dU = f.w.at (Fig.2). The total volume of the 
combustion chamber for a given residence time is given 
by Eq.1. In the case of a constant pressure process we 
get also Eq.2, where P] ~ initial pressure of the gases; 
P, Ys T and To - local values of pressure, specific 
weight, temperature and stagnation temperature of the 
G8608; Geek - rate of flow of gases through the nozzle 
per second. In the case of non-constant pressure process, 
the relation + = y¥(=) is more complicated, but it may be 
determined from Simultaneous consideration of the heat 
generation and the variation of the G48 parameters in 
Card 3/8 the chamber as functions of time. q.6 gives the 
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required volume for the Constant pressure process (Up = c) 
and kq.7 for the non-constant pressure process (Up+ ¢) 
To be able to integrate the appropriate integrals, it is 
necessary to now the "law" of the heat generation during 
the combustion ag well as the time of combustion process. 
There is no rigorous presentation of the dependance on 
time, till now, to the complicated process of combustion 
which takes Place in a LPRE, However, there are some 
particular cases where this dependence is known; for 


products of reaction with a fresh Charge ; in this case 
law" 


9=1~-9T (9) 


(b) the case where the process in the whole volume of 
the combustion Chamber has the Same concentration. In 
this case the elation is 
o> pe (10) 
Card 4/8 L oad 
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integrating it when ¢. = const., wa obtain the 
volume required to secure a given 
residence time (+) in the combustion chamber, namely 
Eq.1l for the case of isobaric combustion and Eq.l2 for 
the case of non-isobaric combustion, (the latter havin 
two forms depending whether a? 2 (2a ~ 1) -/(2a-1)% — 1 - 


and Eq.13 for the case with Pn 
= as 
. With the help 


of these equations it is possible to evaluate the effect 
Card 5/8 of the relative Magnitude of the throat section of the 
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nozzle on the required volume of the combustion chamber 


and hence on the Bpecific 


impulse of the rocket. 


Assuming that the time and the mode of combustion is the 
Same in both cases (isobaric and non-isobaric) a 


coefficient = Upte = ¢ ff 
"es pee = * Be) 


Simply being hoe ouparative 


is introduced, it 
factor between the constant 


pressure chamber and an actual chamber where the constant 


process is not achieved. 


for Fip/Fy = 1 the increas 
little” on ‘the temperature. 
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For this reason the author @xaMines next in Chapter 111 
how the apest tte impulse varies with non-constancy of 
pressure the combustion chamber. The results are 
presented in Fig.6 which shows the relation 


Ona = _Pyd - ae £(k ) for various 9, 


where: Pyg, P'yd are the specific impulses with constant 
pressure chamber ang non-constant pressure chamber 
respectively and 9; is the completeness of the 
combustion process. ‘The figure shows that the larger 
the ratio Fip/Fy the larger the loss in specific impulse 
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and the less complete combustion pr 
ocess. T 
6 figures and 3 references of which 2 are Sonia and 


1 English, 


ASSOCIATION :Moskovskiy Aviatsio 
mnyy Institut — 
(Moscow Institute of Aeronautics, het ano) : 


SUBMITTED: 30th January 1958. 
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